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ZrCp2 R (1)

1 2

+
[Cp2Zr] 2 RCHO/AlCl3

[ClAl=O]
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ZrCp2

R
R

R
R

R
R

R
R

Ph (2)

1a-c

1) 2 PhCHO

a: R = nPr        89% (65%)
b: R = Me         (45%)
c: R = Ph          (47%)

2a-c

2) 2 AlCl3
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ZrCp2

nPr
nPr

nPr
nPr

nPr
nPr

nPr
nPr

nPr (3)
2 nPrCHO/AlCl3

30 oC, 2 h

1a 2d: 92% (86%)
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#
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31���1 @��,��� � ' @+�,� ��3 ��� #M�
����37� ?@���� 	32����
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Ph

Et

nBu
nBu

Ph

Et

nPr

nPr

nPr

nPr

nPr

2g: 89% (70%)2e: 80% (56%) 2f: 85% (65%)
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ZrCp2 AlCl

AlCl
O

R

R

AlCl3

RCHO

O
H

R
AlCl3 O

H

R

1 3

[ClAl=O]
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>�,��4,�� +�@���37������7� �31� �� ,�� ��7�3��@��<+�� 62�
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62� -���5 U>���# ?+ �� �� F2�+2� �� �� !�N >+3��+1��
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Li
Li

nPr
nPr

nPr
nPr

nPr
nPr

nPr
nPr

Ph

AlCl3

AlCl

nPr
nPr

nPr
nPr

PhCHO

1) AlCl3, RT, 1h

2) PhCHO, RT, 1h

2a: 74%5

6
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